Serum ceruloplasmin and copper are early biomarkers for traumatic brain injury-associated elevated intracranial pressure.
High intracranial pressure (ICP) is a prominent secondary pathology after traumatic brain injury (TBI) and is a major contributor to morbidity and mortality. Currently, there are no clinically proven methods for predicting which TBI patients will develop high ICP. In the present study, we examined whether the serum levels of the copper-binding protein ceruloplasmin are differentially altered in patients with elevated ICP (> or =25 mmHg) vs. those whose ICP remained below 20 mmHg throughout the study period. Consistent with its role as an acute-phase reactant, we found that ceruloplasmin levels were significantly increased by 3 days post-TBI compared with healthy volunteers. However, prior to this delayed increase, ceruloplasmin levels during the first 24 hr following injury were found to be significantly reduced in patients who subsequently developed high ICP. This decrease was found to have prognostic accuracy in delineating TBI patients based on their ICP status (cutoff of 140 microg/ml; sensitivity: 87%, specificity: 73%), Likewise, low total serum copper (below 1.32 microg/ml) was also found to be predictive of high ICP (sensitivity 86%, specificity 73%). These results suggest that initial serum ceruloplasmin/copper levels may have diagnostic value in predicting patients at risk for developing high intracranial pressure.